[Establishment and application of subject-specific three-dimensional finite element mesh model for osteonecrosis of femoral head].
This paper is aimed to acquire high Geometric similar Subject-specific three-dimensional (3D) finite element mesh model of hip joint containing necrotic femoral head according to individual patient's X-ray, CT and MRI by using the image registration and fusion technology. We selected a middle-aged female patient with osteonecrosis of femoral head, obtained the X-ray, CT and MRI images respectively. Then we established 3D solid model separately based on these image data by using Mimics 13. 1 and Pro/E 5.1 software. We confirmed the match points and then proceed the 2D image registration after image projection conversion. Finally we showed the 3D finite element mesh model. A highly geometric similar subject-specific 3D finite element mesh model for osteonecrosis of femoral head has been established, which included normal cortical bone, cancellous bone, articular cartilage and necrotic zone, fractured trabecular bone within the femoral head. The model truly reflects the morphological characteristics and relationship of hip joint with osteonecrosis of femoral head, provides a relatively ideal research platform for further biomechanical analysis and surgical simulation.